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1020030050459 #^ ^^>: 2003/8/29 

yflAl^cf. zL&l^V ^ ^T^ol El^^l^ TllolBl- ^^j^>^ TflolH ^^^o] 

>S-^2l ^^^^Tll ^^^^ o]ui >i3J|lo]A|6^ *>-^7M ^^^-^S- ^;ill«>iE 
^ ^^-2.^ tircf. :e-t:l- ^^l^AS., 7m<Hl %^^'=g^<^l 1: 

^1- :E^^l>,Ei^ ^S^: ^7l %>^^«^^o:i o^«.oii ^11 

m *>^<^1^i ^71 ^m^i 'U^ 

^o]77}^] <^^s\T^ ^7] :4l ^^<^^S1 A>o]^:B.rf cl 3. a>o1^§ 

^12 ^^'^^^ iW<^ ^1^^^ 711 oiB; ^^7l 7^11 ^#<^^^ ^^oil ^1 

1 ^ ^12 ^^-^^^il A>ol30^ ^].ol7l- £S3S1£^ ^A^^ ^c^n]. >h5llo]A-l; 

^7l ;^12 vfloll ^^flS ^^^^ TllolE ^c^^; ^ ^7l 7llolH* 

Afoloil ^7l %A^<:g^oll A^S- tfl^^^^S. ^^i^ ^SL^^/B.^M '^^^ 7> 

^^1 ^^71^ 711 Jill AlBi^S-o^ ^ ^-I^H ^ejjl ^sflolAl 

Si ^^^isl -g-<^lA^2l 51511.71- '^ol^rl-. 

£ 24 

2.il:i H^^^l^E-l, tiVs^l 71:^. TllolH, ^5llolA^, ^flsflAl^^^ 
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1020030050459 ^^ 2003/8/29 

TflolH H^^l^iiBi ^2: ^ nofl n^-^ ^^^^IJ-'^ {Recess gate 
transistor structure and method therefore} 

£ 1^ ^^^^ S^^^fl^ 7llo]H H^^l^Eis] eflo]o>^^ ^o] s^ojcf. 

£ 2 £ 6^ f^2fl7l#oll TflolB H^^I^Bll- ^^^^^ 

£ 15 i 24^ ^ ^11 €^1<^1'H1 ?]]o]S. 

400 : «V3E.;^1 71^3: 402 : ^;^>^e)^ 
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1020030050459 ^^ <^>^>: 2003/8/29 

404 : € 406 : 

408 : 416 : 

417 : Bl>Hlii^ 418 : 

420 : TllolH 422 : S.^^ 

424 : ^^^^ 426 : ^^5. ^^i/^ell"?] 

428 : 430 : JL^S. 



e1>Hli tII^ib. B]-<asl £>i H^:^lr^^iE^ ^2: ^ nofl it|-€- ^ 

'HI 4^1-, ^i^l ^^1- ^1<^17H1-^ ^^^] ^^}^ ^ :il^5|-<>ll cfltl: 

7fl^ofl ic^*>Jl ^^olt:f. zL<ill tcj-B^. aV^^l ^vflofl 

o]H A>oio^ ^^o] ^^l-i-o^ c]-^fl^ jL^iKshort channel effect)7> 
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1020030050459 #^ 'U^}: 2003/8/29 

<i7> rcj-el-Ai, ne-ltlr *ll^*l-7l ^^H, 7]:^ Jgigofl TljolB ^ 

-^^^ H^^lr^Bla^- ^S], 7]:^ol1 

^«>fl TllolB ^<a^^ ^^^^ ^ Sl^fl^iifloll #51^51$ ^ 

^€ ^^^cl-. 

<20> B^^lit-1^ «ll^m ii"?! -£ 1* ^Si^}"^, 27]\2\ H^^^l^Bll- f-^Hl 

^l2:*>7l ^Sfl, ^;^>^B^ <^^(120)-^S. l-Sl#ol §A^<^^(110)S1 ^ojig-^jil-^ 
^^o.^. A^s- 3g*3§>7fl 2711^ TllolB '^^(lOO)ol :e.o^:5lt:l-. 

<2i> £ 2 vfl^l £ 6^ f^Bfl^ 7l^oll itl-el- el4^ TllolB B^^lrf^Bl# ^A^^V 

^ ^J-'^^ ^V^lS. :e.o^^^ ol^ ^Si^c^ 

^ ix^^M £Altb ^^-i: M-El-^cl-. 
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1020030050459 <U^}: 2003/8/29 

<22> s. 21- ^S3:>ia. ^Z.^] 71^(200)^ ^^<^^oil ^ 

cg^ o. :,^g^t}^ :ll^>^5^ 5^(202)01 ^^^S^JL, -^7] 7l^o11 1:^1-^ 

€ (204)0] ojo^Ai, ±7^^^^(202)^ 

^2]^ Ir^^^^oil 1:^1-^ <^l^^<a*H ^^^^a- S^<^^(206)<^1 
^^^^ ^. %^^<^^<^1 <^1^^'?]^^S>^ 1:^1- £S]#(208) 

<23> H 3^ #S*>^. >^7l S. 2^ ^41-<^1 -^1:^^(212) ^ €&1^b]^^-(£^ 

7l STa^HMi^B] -^1-71 3£cy ^(208)0] ^ss|.<^o^ ^ej-cj- 

^>^1 Bl>Hli(210)7> ^^J^T:f. 

<24> :£ 4» ^S^>^. ^7] ^M]^(210) vfloil TllolE A].^B]-(213)o] ^^^^t:]-. 

<25> :£ 5^ ^Ssr>^, ^7l TllolH >I:}-5|-5]-(213)<:>l 5] >^-fli(210)Sl vfl^o]! 

£^#^0] ^1]^^^ TljojE ^^(2l4)ol ^>^^^c|-. o]o]A-l^ 

7l TflolH ^^(214) >a-<^l ?^^B]-(216)<^1 ^^^^ ^, ^>^^^ ^ A]z]-^;g^ :5l 

^f-oll o^Sfl 711 (217)01 ^^^^Ch. 
<26> £. 6* ^Ssr>ia, TllolB >i^(217)^ ^l^^cy ol-g-^>o] ^ 

71 £^#(208)«^1 1:^1- ol^-ir ^tfl^^o.^. oilM^lS. ^-a^-O 

n-^ dt^i/H.ellol (219)0] ^^^^ >^7] 7l]o]H ^^1^(217) 

o] ^^oj] 7|)o]E i5l]o]A-](218)7> ^>^^S1S.^ ^C]-. >^7l 7l]olH :^l3l] o] A] (218) 

* ^}^3.S. ^}-%-^}<^ >S-7] ^i^S. n-^ ^^^/^eflo] <^^(219)<^1 1- 

^# o]^^ >J}-tl]^ o.^ <Hm:^]S. ^<a*M ^^7] ;^-]^£. n-^ i^>^/:^5l] 
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1020030050459 %■^ '^7.}: 2003/8/29 

'^^(220)01 ^^^^o.^^ ^efl^ yl^o]! o]^ ^^^i 7llo]B H^^l 

^efl^ 7]^<^1 Sl^V^, ^i^/^5ll«?l2l- 711 >^]-'^H1 ^^^^'^l 7fl 

olB. B^^l^B] (planer gate transistor)'^] ^]^}^ tH^I^ ^^l7> ^ 

^5^^. 4l^^/JE.5|101al). TflolH A>ol611 7l];(fl^ ^^^3] ^7?\] 

y\ ^^T^^ 711 ojH -¥-^> 7llsflAl^>^7> ^7\^JL, GIDLCGate Induced Drain 
Leakage)^! ^^^^Ifer-fl zl ^-yo] o;^t:1.. o]^]^^ ^^]^ 7^^^\7] ^sH. 

^^>l/=Sll^a2l- TflolB >^>«5H Wl51^ ^^Tj^ ^^^^ 7ll;^l]*l-Jl. 71101H1- 

^ sl^^l^ ^2:^ ^^^^>^ 1J-^<^1 a.'i^siJi s;ii:i-. 

£ 7 tfl^l :£ 13^ S cl-€- ^efl^ 7l^o11 rnl-E)- ol^ ej^ilcdi ^^fe 
el^fl^i 7llolB H^^lriiE^* %^^^\^ ^1-^lS ^<^^^ 

^ £ 13^ £ 1^ Bll<^1<^>^^ I-I ' ^ tcl-El-^i i^ltb 

M-Efifln^, £ 12^ £ lo^ 5)lolc>o.^ ^cf^ n-n' ^ tcl-el-Ai £Al*> ^1^^ 

M-Bl-'^rf. 

£ 7 ifl;^l £ 13^ a cf^- 7l^«^1 ic|-5} o]^ el^^l>, 

e^^fl^l 711013 B^;^l^lEi ^A^«j-^ol ^A-lcfl^ ^lAlSli ^^j^A-l:£^A^, 
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1020030050459 ^^.A- 2003/8/29 

<30> :£ 7^ %3l^\^, tiVH^l 71^(300)^ :di^<^^<H] ^ 

^^^^V^ i^>^H^^-(302)c:>1 ^>7l tiV^^l 7l:^oil 1:^1-^ 

«-^^'^^<^l <^1^^^^H ^^^-y- S^<=g^(306)ol 

<3i> £ 8-a: ^S*>^, ^71 iE 7^ >a:s?-^(312) ^ l-ej^S^^^CS^ 

7i ^^d'^^^ ^7] £ojf.(308)^ s^5|-<yo:) ^^^^^^ 

<32> £ 9» ^S^fiS. <a-7l ^11 el>^il>i(310) vflofl iiEllolAi (313)1- ^^^^ :f , 
^>^^^ ^ ^^^^-i: ^^^H ^7] ^11 5^/-lli(310)^ .w>^^oil ^^^fl^m 
7] >i3l|lolA-lnl-o. >«H^^O.^ ^7] A]l &lAfl>;(310)^ W>^^^ 

<33> £ 10^ ^Ss^V^a. ^7l el>^fl>i(310)^ :^;5ll<ilAK313)* 

(308)^ 2|^>^51 a<^l SE^ ^^V^^ ran 

:^o]77\^] MA^"^] ^12 e^>^^l^(312)7> ^^^^nl-. 

<34> £ #S*>^. ^7] A]2 B^/-1]^(312) ^<^\ TflolH -arsl-^CSM)^ 

^ ^, ^7l ^ e1^-fl:±i(310,312)^ 7]^2^ TflojH 

£^m315)<:>l ^^^^tf. olo^A-l, >a-7l TllolH £^5]-(315) ^^^^(316)ol 
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1020030050459 ^^ 'U^}: 2003/8/29 

<35> s. 12^ iE. ifil eilolo>:^^ ^cfAi n-n' * fffefAi c}.^^ l+B^-^fl 

;5fll ^ ;«fl2 si >H1>;(310. 312)^1 o]^ ^2,^ ^7] 
^11 s^/fl^(310)^ ^]ML^ ^<^^ ^^^]o]^^MS13)7} ^^^s\o] 9X^] 

<36> S. 13^ ^3:*V^, 711 olB d^msm^ <^1^^^ T3>>i3S <il-g-^>oi 

^7] 1-^1- £<yf.(308)ofl ^1^^ 4>cl]^ o.^ oflui;^!^ ^<y^ 

^S.^ y^^^S. n-^ i^:i/:^5ll^ '=g^(319)<5l ^^^^ ^. ^7l 7ll<slH rfi^ 

(317) ^ ^^<H1 TllolE ^jJll 0)^1(318)71- ^>^^s)£^ ^t\., ^7] TllolH i^llolA-l 

(318) 1- ol^^^ nV^a.^ ^>-§-*l-<^ ^71 ;^-l^£ n-^ ^i>i/^2fl^ <^^(319) 
611 <=>]-&^ <^lul^lS. ^^i^^H ^7l TC-l-^iE n-^ dt^rfi/ 
^ello] <^^oi <g«.oil >^7i x-l-^S :b.c1. ^^1- ji:^:£ 

^^^/^^<^ <=g^(320)<5l ^^^^^S'^ a cf^ #211^ 7l#oil nl-el- ol^ ei^^^l 
^ ^2iM: S]^^ TljolH H^;^l^Bl7> <a<H^l=l-. 

<37> ol^ sl4>^ ^2flol yl^dl Sl^y^^ ^^i/^Ell^Sl- TflolH 

AfoHl HliU^ ^y^o_ X^s\-^c] 7fl7ll^ <^^}c^ 7]]o]^ 7^^^]^^ ^ 

al^sl-olol 7ll35flAl^>,^ oli^ ^i^m ^ 9X^^, ^7) <i^Sl-ol ^ 

^ ^>-¥-<^l^ ^7l ><]r^^ =^1^1-^01 £^#01 ncflS ^^1-^711 £lc>l, 

^^^'a-:acl- ^^01 TflolJEoll ol7l.^^ ^-f'^lS. <H1^1^^'H1 i^ll^ol 
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1020030050459 %^ '^T.}: 2003/8/29 

¥^^^71- ^57]^ jL^Cedge effect)7]- ^^5^<H1 rc)-e|- H^^l^ 

^f^n^ ¥^1» ^ ^oll ^Jl, ^^^-^ 

^S. 7fl;^l]^>^ ^-f<>fl^ ^^tb Hl^fl:^^^ TflolH H^^l^E]^ x-1^>» 

til-el-^i. ^. -^7]^ ^^2] ^ ^M] 

^ ^M]^ TllolBSl ^^oll ^<gB]- i!i5|lolAio^ 
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1020030050459 #^ ^^>: 2003/8/29 

<42> ^ ^T^o^ Cf^ TflolH :i3JllolA^o^ ^ 

<43> ^ ^^2] £E ^;^>^ cf<y:t}: tq;^>^ 1-ofl it]-e)- 

<44> ^^V. ^ ^^o] 5£ s-a^^ :^;a7l] ^^^^ Elxili 711o1:eo] olui ^51] 

o]X\o^ ^y?]]^^^ <iel-ol P>^^ ^^s] ^M.^ ^ ojo] H^^l^Bisl Dl^^l^ofl 

•^2:^. 71^2:011 ^21^ «:^^<^^oil ^-^^^ el^ili TllojH 

tflofl ^^^is. TflolH ^<?!^: ^ >S-7l TflolH* A>olcHl 
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1020030050459 'U^}: 2003/8/29 

^7]$] 7l#^ 4^11- n^^}7] ^^H. ^ ^^^«:H1 Tc|-€- 7fl<>lH H 

^^1:±:B121 5l>^fl>i ^^fe. 7l^<^l :^2]^ ^^^^^^] ^^^^ S.'^f'^ 
^^^^ TflolB H^^l^Ei ^tt ^^<^1 ^<^^i: ^71 

S]>^11>iS^ ^^ofl ^^^^ iiiflolA-l; ^ ^7] >i3l)olA^7> ^^^^ 

^7l E]^^^ w>^^<^l^i ^7] 1:^1- ;^lu)-A-l o^;^ So]^7].;^l 

51 Ji, ^7] Till el/^l>iSl aV^T^^ ^><^]^ ^5§^o.^ ^^>^^^s]ol, ^1-71 
^^l<^l^i^ ^7] #^1- S.<a^<^l ^^SliE^ ^ ;(112 7> 

>^V7l^ 7l^^ alf;Hl# «l]^^>7l ^ ^^^oll 4^ Bl^fl^ TflojH B 

^^^^1-^ ^^1; ^5|lolAi7> ^^^^ ^1-71 el^-fl>i5i w>^ia<^l^i 

^71 #^1- ^IM-Ai ^O]^ 7}^]JL, ^7] 514^^ WV^^^ 

^o^n^^ ^^^*>^ ^7] 7]]o]^ ^o^n^ ^ >^7l >i3Ei]olA-11. yfl^fl^H 
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1020030050459 ^^ ^^p^]-: 2003/8/29 

7] cfl*J=^o.^ o]^ ^^^^ iii/^efl^ <^^^ ^^^^m ^ 

71^2^ si^^]^ n^^7] ^€[c^, ^ ^^<^] i4€- 7\]o]B. H 

Sfi;^l>.E^S] s]/ili ^^^^J-'^^. 71^^01] %Aj<^^oil Ir^l- 

-i- B^^ili TflolH H^^l^H-i ^l^S ^tl: ^^^^ ^-^^^cJ-^-^l ^<^^i: 

7] ^^^]o]X\7} ^^^^ ^7] ^^^]^^^ ^}^'^^]^^ ^7] ^IM- 

^s|o1 >a-7l i5|]oiAlo| ^7] lr^# S'a^*^] ^12 el 

^7]^ 7]^^ «fl^^>7] ^^H, ^ TflolH H 

^^^*>^ ^7] ^^^c^^oji ^7] 3E<a#a.t:f 

^}o]6\] ^ji ^7] ^^^^^o\] ^^S. cfl^^-^S o]^ ^^^^ ii^^ii/J^efl'y cg^ 
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1020030050459 #^ ^^V: 2003/8/29 

<50> ol^> £1^1:^ ^2:^H ^ w>^^tl: ^^1<^1» 

^ ;^Vofl7fl ^ ^^sl :ai=1- <^l«fll- §71 ^tb ^£ <^l5q<^l^ 

^^^O] S'H £A1£]J1 ^^^^ ^ofl 1:4^>£.^, ^ ^Vt^o] ,^o^= ^i^v^]. 

olJI, S. 15 1^;^] £ 24^ ^ ^11 ^^1<^1«^1 TflojE H^^^lr^ 

Bil- ^^^^m ^Hl^ -aoi^^ ^^^^-£#<^1H, 3^ 25 ^fl^l £ 34^ 

<52> E^^l>-B.-]^ Jiol i 141- ^^3r>^. 27fl2l H^^l^E-]* 

^]2it\7] ±7^^^ <^^(150)-9.S *^J<^^(140)^ ^<^l«c]-*j= 

^^^S., Ais. 3g^*>7ll ^B-l^^g 2711^ TflolB <=g^(130)<^l ti<^:^li:1-. 
<53> i 15 xfl^l S. 24fe ^ ^^S] ;^ll ^Ajc^lofl itj-ej- TiiolH H^^li 

#5^^^ :y-rf. ^l-ol, £ 15 xflx] £ 22, ^ £ 24^ IE US] 

^]<^]<^}^-^ ^^-^d I-I ' # ^^^^ cj-^i M-Efiflp^, :£ 23^ S. 14S1 

5fl<^l^>^^ n-E' ^ 42}Ai SAltb 
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1020030050459 ^^ -^t^: 2003/8/29 

£ 151- ^S^V^a. ^-£^1 71:^(400)^ i^'^^'Hl ^ ^]^^^ 

cg^^ ^j^^>^ :i^^}^^m402)o] ^7] 7]:&(400)^ S 

p^o^ ^ (404)0] ^^^^cf. ^7] ih^>^e]B]-(402)^ STI -f-^ di^> ^s]«J- 
^-^^ ^^^slJl, SOGCSpin On Glass), USGCUndoped Silicate Glass), 
BPSGCBoron Phosphorus Silicate Glass), PSGCPhosphor Silicate Glass), 
PE-TEOS(Plasma Enhanced Tetra Ethyl Otho Silicate) ^ -^^^^ 
(Flowable Oxide) ^s]-b]-^<^1 0]:=^ ^^^^7]^Ji■, 

7l 4x>^>^e|^(402)^ 2500A vfl^l SOOOAS] ^o]^ ^^js)^ ^o] wj-^^i^]-!!^ , 

^;^>^e]^(402)<^l ^^Ai ;^o]^ ^A^<^^oil P^ 
<5l^^*a*><^ ^^^-a- 2^^^mA06)o] ^^^^t\., ^7] ^^^^^ 2:^<^^(406) 
^ B]/-fli 7llo]3 H^^1^B]S] ^^^oj-^ 0.7V ifl^l 1.5V^ S^*>7l 

30KeV vfl^l 50KeV <^M;=^1 ^ 1.0 X10l3 ion atoms/cnf ^£.5] ^:£S- 
^^^'a- 2:€'^^(406)ol ^ 9X^. o] ^-f . ^71 

^(406)^ 1500A tfl^l 2000A iio]^. ^a^s)^ ^o] a>^3is>t]-. 

^^"^^^ T'V^El £^ (counter doping)^] ?1 7] ^SlZ.^ ^:i^^^]7]7] 
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1020030050459 %^ <U7]-: 2003/8/29 

^^H. dt;^>^sl^<Hl :^9]^ -g-di o]^^ 30KeV ifl^l 50KeV 

^ o]]^^]S. ^^*>fe ol^^og ^ Ir^-g-^ o]^^ 30KeV ^fl^l 60KeV 

I oim^^is ^'a^v^ <^i^^*a s^'^^o] ^^^^ ^ 

^^1^ ^1^. ^1 ^-f . -§-^<^l cflt]: <Hm;^l^ Ir^-g-di oj^o^ 

<57> t:f^o.s., ^y] ^^].«.e^B^-(402)^ T^>:i3S o]^^<^ 1:^1- 

, <^l^i^ 9liP), «liii(As) -^^ 15KeV i^^l 20KeV2l oim^] ^ i.o Xl0i2 tfl;^l 
1.0 X1013 ion atoms/cnfS^ ^S.S. ^'^^^S^^ £.*a#(408)ol 
^^^^4. ^] ^-f , ^7] £^#(408)^ <^l?icfl lOOOA vfl^^l 

1500A^ ^ ^JL, ^7] ^^^<a- S^<^^ (406)^1 ^ol^cf «^7ll 

^o] w>^3]^>4. o]^ >^7l £^^(408)<^1 ^^^i]^ 

<58> 16^ :£ 15^ ^4#^1 71:^^ ^i^oj] ^o^ol- 

(410) ^ 51^^(412)0] ^A^^ e]^l>^, 7llolS7> ^^^^ i-^ 

^l7l^ 5L£ell^l^H n^Ul4)o] ^7] ^^^^€:^U12) -^Hl ^7] 
^<am410)^ 71:^5] S.^o\] ^AV^ ^^^SlJi, 700t: ^:^] 800 

TC^I ^£<HlA^ MTO(Medium Temperature Oxide) ^^M^l 'iVsl-^o.S. ^^^^ 

^ w>^3)3:>t^. ^7l ^<?1^(410)^ 100 A ifl^^l 200AS1 
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1020030050459 %^ 'U^l- 2003/8/29 

S\JL, ^7] #El^e|§m412)^ lOOOA ^^]S. ^^^5]^ ^o] n}^^^} 

i=f. i^^, ^7] ^<S^(410)ol ^^^^tl: <i^5l- ^iEi2f A]:^©:) s^o]! o:|^>o^ 
5]^ ^^^^ tlfl 'i^Z^-pV^.H^ ^}7]d\] ^^^p} ^ 

£ 17^ ^^^1-^, ^7] 5LSefl^]^H sfl^(414)^ ^l-§-^H l-sl^e^ 
#^(412)^ ^4*>Ji, ^7l ^z]-^ ^z^-^>-^i3S. ol-g-s:>o^ >^j-7l 

^^^(410) ^ 1:^1- £SJ#(408)* ^^V^-^S. ^z^-^ofl B^A-fli 
(416)71- ^A^^cf. ^7l ;^ll e).Hlrfi(416)^ ^^]^ ^''^^ 4 

^l^B 4€(414)^ <Hl-a^^* ^]>\^JL, ^7] l-e|^el#q-(4i2)^ A^zl- 

:£ 18* ^S^V^a, ^71 ;«fll BlA-fl^(416)^ t!:^, ^V7] ;^li 

^M]^(416) S-A^Bl* 5^-^^(rounding)*>7l ^«<J- 

^^"S-^, <^l^cfl CDECChemical Dry Etching) >^z1-^;^ol 

^^*>7l ^tb ^>^-i: ^ ^71 ufl^olcf. e|>^-fl>i(416) 

^<^1 CDE ^<M^z1-^ ^^€rH ^11 ^H^^ ^^o] S-#o] 3£ i7o^ 

^jq-^S-^i iici^^c}-. t:fi?l:, sl^^l^i ifloi] CDE ^^i^^z^-^ ^^^>^ ^ 
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^d^^ ^^^tr ^^J^fl-^i ;^H1^1 ^^A]^ ^oicf. 

S. 19* ^S*>ia,-^7l >lll e]^fl>i(416) v|l<Hl ^§ ol>^o^ ^^1^ ^ 

^ ^i^flolA^ (418)1- ^^^tt ^. ^>^^^ ^ ^z^-:?.^^ ^^^H ^1-71 ;*)ll ^M] 

■;^ll e]A-fl>,(4l6)5^ ^^oil^?]: ^7] iiil<:>]A-i (418)7]- ^1:4. ^oM ^^l] 

<^l^i(418)^ ^^^-^^Ai ol^o^^lji, 200A tfl^l 300A 

^^1^ ^-^^^cf. 2£t!:, ^7] ^3^11 olA^ (418)^ S|-«h7l^^aj-^(CVD), 
(reflow) Jl^:£ l-e|-^p>(HDP : High Density Plasma) ^a]* 

^>-§-*H #^^>^ ^^^^ ^. ^'^^^t^. 

S. 20^ #S*>^, ^7] >^ll #^<H1 :i;5|l<^1>^i(418)S 

:42 5l>Hl^(417)7l- ^^^€4-. ^^-71 e]^il^(417)^ ^7] ^ 
«>^^<H1>H ^7] £*a#(408)S] HSs}-'^^ ^*>^^ ^IM-^H 

S^l* ^^^^Jl, ^7] i:5ilol>|(418)<Hl ;^>7l ^l^o.^ ^^^^gcf. 

^]^^, ^y] ^12 s]^fli(417)^ ^1-71 ^11 el/-fl>i(416)^ ^^^l-acf 200A 
300A ^5. ^711 ^^^SlJl. ^7] ;^ll ^ ;*112 e1>^ili(416, 417)2] ^o]^ 
1500A ^i2] Sojs ^^^Sl^ ^o] Ta>^^B:>c]-. SEtb, ^7] »12 el^l^i(417)» 

^^^^>7l ^tl- ^^^^^ ^11 5]^flrii^ W>E]-Tgnl:^ O.^ <^ ^^>7l ^ 

<^ ^e]^^ ^z]-£)^l^ Ai-^B]- 7J^^^ ^z]-£];=^l HBr ofl^l 7>>il- a> 
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^^ofl <!^zl-:g-^, c^l^cfl CDECChemical Dry Etching) 

(LI) jacf 200A vfl^l 300A^ ^<5l7> ^;^£l£S. ^a^^ ^ c^z^^ ^^S.. 
^7] m elAfli(416)^ A>ol^^ ^7] e)^il^(416)^ A>ol2::a.t). 

HTll ^^^s|j7, >^7l ;^ll sl>^11>i(416)fil ^^-Hl ^^^^ :±iSil<sl>H(418)^ ^ 
^J-71 :£*iJ#'=>l ;^]2 elA-fl^(417)7> ^^^^it:!-. 

£ 221- %i-2:^>^, -^-71 ^12 51^^1.^(417) tll<^l 7]]o]B. ^<a^(420)^ 
^ ^, ^7l ;^ll ^ ^12 5l>Hli(416.417)Sl ifl-^<4 7)43:31 ai^ol ^^-^j ^c^t] 
£^ TllolH £^el-(422)ol ^^^^^cf. ^7] 7\]o]^ ^<=1^(420)^ ^MS. 
40A tll^^l eOA^ji^ ^^^m 7H£^ ^^^SlJi, 950°C5l- 20^ 

A].^ ^oflAi ;^ii2 5i>^ii^(L2)^ w>^-^* 'i-a-si-^H ^^^si7ii4 ^«^7l>a■# 

^^(CVD) ^3llEl^ wj-^ ^>-g-*M ^ 

(CVD). ^-l-a- ^«l-7l^#^^lg(LPCVD) S.^ l-5l-^°> 5)-4}-7Hi-^#^ (PECVD)^ 
-g-^M ^^im. ^ 9X^. £tb, ^71 711 olB £^^(422)^ ^sl^sl^n^.^ 
t}^ ^5l^l-<5l-^5l-, c^l^cfl ^i^^ ^5lA>o]:B^^S <^1^<H^ 

€ ^ l-5lA>oi^ ^^^^ o;^cl.. TflolH ^^o] ^slA>oi^ ^ 

%^^m. ^•^^]^, ^7] TflolH S^n^ol Cf^^O.^ ^A^ig ^ o;icl.. >a-7l 
^5lA>ol^n].^ jl-g-^ ^^o^ ^elAHj^D^-o.^^-^ E^E^-(Ti)^ ^##(Ta), 

68-20 



1020030050459 ^^ 'U^}: 2003/8/29 

^€(W), q^CNi). Hl-(Cr). ole)f-(ir), ^wl#(Ru)2] ^5^a>o1^b]-o^ 

<^1^^^, TllolH :E^m422) ^^^nU24)o] ^a^^ ^}^^^ 

^ 3x|]E-l^*H ^11 ^ >112 elAil^(416,417) tfloll^i >^7l 

<^«^o^ ^ig ^V«-^l-;^l ^^J-Sl^ ^1-71 711 ojE £^^(422)^ 7HJ[1, ^7] 7]]o]^ 
'^<H1 ^^^^(424)* TflolH >i^(425)o1. ^>^^5)iE^ tb^. 

^71 m el>Hli(416) ^^^^ m ^^'^^^ M-Hl-vflJl, 

;^12 ^^M417) ^^^^ S^*^^^ ^12 ^^'^^^ M-^l-^flcf. ^tb. -^71 

^^^^H424)^ 51-^71 ^V^a}-i^(CVD), ^^'a- 5l-^7l^^SVi^(LPCVD). 1-B^^n> ^ 
«l-7l>^#3^-i^(PECVD). SACVDCSemi -Atmospheric Chemical Vapor Deposition), i 
^^^^ €^># ^^iJ-^ofl ^^^^31. -^e)^ ^ 

£ 23^ :£ 14^1 efloio].-^^ n-n' * tcj-ej-A-l ^a]^ cj-t^^ xJ^^ 

^ £ia^S.>H. ^7l ^ ;H12 5l>Hli(416,417)^ o]^ ^7] 

^eflo^ 7l#ofl o]^.x^^ ^Sl.^/^^<^3!\- 711 >^><^H ^2l-^^«^l 7ll 

^ll^'H ^'H. ^I^IH -^^> ?llsllAl^>i ^ WlHel-<?l -^*> 7ll4^1^^7> l-Eflui 711 

<^1B H^^l:iiBloll wl^H ^^-I^VtII ?1^1^ ^;^117> ^^J^t:!-. ol^ ^^V^ 
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>:/^5ll^al)- TflolB ^S^n^ ^^P} ^-^^^ TflolH 

^]^^7} #7>5]J1, GIDLCGate Induced Drain Leakage)^^! ^^S^^cfl zi %o]o] 

$X^. o]^^ 7fl>«d^>7l TllolH ^Holl 

^n^^ 7^^m^, TflolH* ^M]^ ^SS. ^^^*V^ 2.^Jjs)ji o)^ 

cf. ne^uf, ojei^ 71]^^ ^^:i/:E.efl<ila2|- 7l)oiH A><51<^1 -^-^^ 

effect)7> ^^S^o\] tcj-E} BSH^l^Bi7}- 7fl^ ^^^"y-* ^^^^ ^^s^V 

^^<^1^ ^J-^tb H^^l^Bis] ;^-1^>l- ^ 0^4. 

^ "S: wj-sq. ^o], ^7] ^ ;^)i2 o]^ ^^^:^JL. ^ 

7] ^^ofl ^o^nj. -f^5|]olAl7> ^>^^S)ti^, >^7l ^i^] 

^71 ^<a^^ ^^1<H1 WHl^H Sl^fl^ TllolS H^^I^Bl^l Tflol 

H -^^V 7ll5iflAi^^ ^ wiHe1-<a -f-^V ^flsflAi^^i- ;<-l^Ai^ Xl-^^^ , ^7] 
^o^^ >i3EllolA-ls1 ^^^^ oj^i-o.^ -^Qt]] ^A^^].t:-^£).:£ ^^^^ 

^•a-^l^ ^^o] 7llolH<^l tl7>£l^ ^-f<^liE oll;^l^^«sll ijfl^ol ^^^^Sjo^ 
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TfloiHofl ^^^'a-je.nf ^<a-oi oi7>^ ^1^1 ^^'Hi ^m^"] 

<^1B H^^]iB]7V ^>^^^A^>«1 H^^l:iiBl7> 711S1 ^^^^^ 

^^^>^ TllolJE ^^7]^B]2] ^ o^x:].^ £ 

18:4 ^<^1, ^71 ;5lll ^^^li416) ^z^-^ ^11 e1>Hl^^ ^ 

^-f^l^ ^71 ^c^B]- :d^IE|lolA-l^ ^^^^ ^ OJ^ p|.^ol 1^ 

^SlJl. noil 14S1- ^V7l ^^nV >,3j|lolA-lo^ ^x^l ^|.H.cfl ^^fl^V^ TllolH 

s] jl47> ^tfltiv ^ 

<71> ^^^^^ ol^^o.^ =^7fl ^AJ^ ^c^^ ^^]o]A^^ ^2J^v}^^3.S. 

0]-%-^ n=- SX^^S. ^<^^- ^sllolA^o^ ^^^l'?]:^ ^B]-^ ^}^^ ^^^1 

-^^711 ^^^^ ^ SX<^, ^^nV >;5llo]A-lo:| -^^Tfln].^ ^M]^ TflolE 

TflolH 7ll3xflAl^>h ^ 7ll3(|Al^il. ;^-l :?]-a1 ^1 ^ t^ 

^17> ^A^cHl cix>tl l-oil 45^- ci-<y:§]-7il ^;^1€ ^ ^ 

<73> £ 241- ^2i*>^, ^7] 711 olB ^^(425)^1 ^^ofl 711 o]H i^i5ll<5l>H(428) 

» ^^^tt ^, ^7] 7\]o]B. i5llolA-1 (428)1- ^}^3.S. ol-g-^H n^Sl 
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<^l?icfl 91(P), ^]MAs) 20KeV tfl^l 30KeV^ ^ 1.0 xiQlS 

lH^I 1.0 X1015 ion atoms/cnf^ 1:^1- £*af'(408)^ 

:=ell<y <^^(430)ol ^^^^-^S.'i*! ^V^ifl ^ ^^<H1 ^M]^:^ B^^l 

(408)^ ^-^-^l JL^S. dli-$->^;/:^tHl^ ^^(430)ol t}^ ^ol 

Stb, ^7] TflolH ^5ilolA-l(428)» ^^^^>7] ^ofl, >a-7l TflojH ^1^(425) 
^ o]^^<y p>^3S -^l-i-^M :t^rfi/^efl<?l ^x:]. ^ 

tfl^ :^]^^S] l-^l-* >3-7l £«a^(408)«^l 

^<a^H n-^ :di^i/:^£ll^ <^^(426)# ^^^t!- ^. 'S-71 n-^ 

^^>i/^efl^ <:g^(426)^ <a^<Hl ^7] 7.]^S. icf 1:^1- ^£1- 

4i.$.>i/=.Bfl^ '^^(430)<^1 ^^^^ ^ $X^. o] o. lDD 
dti2.>i/:=2^1'?l <^^(426.430)<il 

S. 25 tfl;=^l IE 34^ ^ ^^S^ ;^fl2 ^Alc^jcHl S^^fl^ TflojH H^^l^^^ 

^O-S. #3^:a^ 3i-i-<i^, IE 25 £. 32. ^ 3E. 34^ S. 

^^]<=>]^}^^ ^^-a I-I ' ^ M-B^-tflol. £ 33^ £ 14^ 

5ll<^l<^>:x-* n-n' # tt|-2l-Al £.Alt]: ci-^* M-Bj-^H^-. 

S. 25* :^Se>^, 3E. 15<H1 S-^ltb ^M]^ 7]]o]^ xi}^7}^]S. 
. ^£^1 7l^(500)S^ ^:^«:g^o11 ^^^^<^ ^ ^^*>^ :t>^> 
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^^^(502)0] ^^^S\JL, ^7] tiVi^l 71^(500)^ iL^<Hl <=^1^ 
cfl -f-i(B) <^1^* ^^t!- ^, ^^^^^ ^^l^H P^^ € "^^(504)01 

'^l^^'^s^H ^^^'a- ^€^^(506)0] ^^^^ ^. ^7] ^;^>^eim502) 
^ ol^^oj p>^3S o]-%.^c^ lr^#, <^l^tfl oi(p)^ ^]±(As) ^SJ 
^^S-H Ir^l- £«a#(508)o] ^>^^^t:f. 

:£ 26* ^2:*>^, £ 16<^1 S-^ltl: ^l^^MS., S. 25a|- ^ifl- 
^-^^^ 7l:&s] ^^oi] ^01^(510) ^ #sl^el§B]-(5i2)oi ^A^^ 
^1 ?]]<^]^7} -^^^ itSeil^lrfiH 5fl^(514)ol ^7] #El^El 

£ 27^ ^S^l-i^, 3LS2^1^1^H 3fl^(514)^ ^l-g-*><^ ^7] #el^el 

^^H512)^ ^4^>J1. ^71 ^z]-^ l-sl^&l^^^ ^^4^3.^ ^l-§-^V<^ 
^*a^(510) ^ 1-^1- 3E<af'(508)^ ^^>^^S- ^^^<^] B]M]M5ie)7} 
^^i^^. ^7l ^M]^(516)^ ^o]^ Cfoj:^ ^7\<^ -i-*^! 1451- =^ 

^IM-^i a^,]^ ^A^^cf. c^l^izfl Bl^-fl>i(516)^ 1500A 

^S.^ ^^^Sl^ ^o] o] >^V7l 3fl€(514) 

^ <^1^^^^ ^«fl ^171£|J7, ^7] 1-51 ^fi^ ^^(512)^ ^2^-^^^ Jf-«fl ;(1171 

:£ 28* #S*>^, -^71 514^(516)^ ^^1^ ^V^, 

(516) S-^iBl-i- 2l-^^(rounding)*l-7l vflofl -il^l-^^ 

68-25 



1020030050459 %^ 'U^}: 2003/8/29 

<U^<^] ^^^^m "B-^i ^ s^^-fli^ ^^<^1 ^-^^ 

71 e|^-fld^i(516) tfl^l CDE ^^^z^-^ ^^^H e)/fl>i2l ^^o] ^^x^lJi, 
el 4^(516) tfls] SAi5l7l- el-^^^ S-^o] ;£ 28^ ^jz^-^sxi ^o^^cf. t]-^J: 
, ^M]^ ^<^] CDE ^>=l>=lzl-^ ^«S^>^ ^ ^AHlofl ojo^A^ 

^ ^^51^ ^^^<Hl^i ;^H1*1 ^A]^ ^ojc]-. v^^^ el^il^i* ^>a^>7l 

Aiz^-^^Al cflT^lxlf^Cetch damaged layer)^] <^^^ 

^1-71 ^#c^ ^71 ej4>i(516) ^. 

£ 29» ^2:^^, >a-7l 2^4^(516) 40A ^fl:^l 60A^£^ 7]- 

^^Jslji, 950°C^ 20^ ^2: <a:^ ^<^1a1 ej/Hl^s^ 'i'^: 

^^^^71 14 S|-^7l>a-^2r^(CVD) ^3ilEi^ ^>^^H 

#^*>^ U-^ ^^^^ ^ SX^, 

S. 30^ ^S^l-^, ^7l TllolH ^<?^^oi 5^4^(516)^ ^ 

a<^l^ ^11 TflolH i^^(519)ol ^7] m TflolH i^B]-(519)^ 

•f-^^ti ^^^u-^, <^i^cfl ^^7l'S-^^^l^(cvD), ^i-a- 5i-^7]>a-^3|-i^(LPcvD) 

l-e1-^i^> 2j-tj-7l>S-^aVi^(PECVD)^ ^>-§-^H 
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#^^1 ^ll^^^lS^ ^^^^ ^, <^1^1«J^ ^^^H SlAili 

(516) vfl<^l 500A ifl^l 800A^ ^^S. ^o] wV^^^I-cf. 

£ 31^ ^2:^>tS. ^7] T^l-f-^^ Bl.^^l>i(516)Sl ^^ofl i3lilolAl(518)7> 

, 200A ^fl^l 500A ^^1^ ^^^^4. 2E^, ^^7] a-^ (518) 

^ ^t)-7l^J-^2h'^(CVD), ell-S.-^(reflow) SE^ l-s)-2.4(HDP) ^ 

wl# AV-g-^H ^^i-^m ^^^^ ^. ol«j->^^ Aiz|^ ^^^^cf. 

£ 32m ^^^M, ^7] el4>i(417) ifloil Dl^^^ -f-^sj. 71:^^1 jL^^ol 
^^^1 ^12 TflolH £^^-(522)ol ^^^^^nl-. ^7] ^2 7\]o]^ s,:^^ 

(522)^ ^^^91 ^^«<3-^, «^l?itfl fi-^7l>S-^2h^(CVD), 5}-t}-7l>a-#3!-i^ 
(LPCVD) l-5l-^i^> ^^7l^i-^ai-^(PECVD)^ ^l-8-*><^ ^^im. ^ SX^. 

, ^7] ^12 TflojE £^^(522)^ #el^Hl^^^^ ^ejA>olJ=n1.^ a\]^ 

^^2^ ^s]A>ol = ^o.s.Ai ElHf^(Ti), ^^f-(Ta), ^J:^i^(W). M^(Ni), H# 
(Cr), oje^^dr), ^«l#(Ru)Sl ^s1aH:^b]-^ ^ oj^c]-. 

'^l^^i, ^12 TflolH :£^^(522) ?^^^-(524)ol ^a^^ a]-;^ 

^^ci\]7p}^] o^^S)^ ^7] ^ 7]]o]^ S.^B]-(522)* 7}^]JL ^7] 7fl2 Tfl 
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olH ^o\] ^^^^(524)^ ^fe 7l)olB ciiifl(525)ol ^cf. ^^-71 

Tll^lB t^^i-^S ^^^^ S^*^^^ ^11 ^^'^^^ M-B}-vflJl. /^12 7flo]H :£ 
^^^S. £^<^^^ ^12 ^^'^^^ M-H^-^cf. at!:. ^1^^(524) 

(PECVD). SACVD, ^^^]^ a^ #2}-«j-i^oil cr^^-c^ ^e) 

^ ^31-^ ^^^S. ^ SZt^. 

£ 33^ ^ ^12 ^AHi6)i cxo]A^ s. 14^ 5fl<^l<^>^^ n- 

(519,522)^ o]^ ^^^SlJi, -^>7l el Ail ^(516)^ 'U^'^] ^ 

:^^olA^7> ^^^£lT3^. ^<a^ >i3flolA-1(5i8)^ *>^oll ;^12 71] o] 

B ^^]1^>£^ Sl^il:^! 7fl<^lH7> ^^^^ ^^^O] ^^^] &0^^t^. 

^^Oll i3]lolAi7> >blJ|lolA-10l ol>a-O.S 

^^711 ^^^^ 9X-%: <>VMe1- i^'y^tb ^^>^ M nl-el- ^^H^l^io^ 

Ht!:. ^ ^12 ^AHloflAl^ ^7] IE 32 ^ H 333] ^34#<H1a^ 

ti>S|. :^o]^ ^7] m ^ ^12 TllolH o]^ ^7] 
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^12 7\]o]^ S-^^o] ^A^^ ^y] e^/■fl^oj ^^oll ^7^^ ^o^n^ >;JJllolAl7> ^ 

^^*>cie^-£ ^oj-o] 7floiH«^i <y7>£ife ^-f<^ls. 

-^^oll ^fl^ol ^^^s|o] ^^^^7]- ^57]^ jL4(edge effect )7l- ^>S^<>11 
(516) ifl«Hl ^IJ-^^ e)>^fl^^ ^^<^lfe- ^7] 

^ i^^^l^i* ^^^^ ^ 9X^ ^V^<^1 ^<^1 rx^^ ^7] ^<^n 

^i^Vl- M-t:}- ^^1^ ^ ^ S.^7} ^tflt!: 

atb. ^^711 ^^^^ iJEflolAll- ^Z]-P>^3S o]-g-^ ^ ^^S-S 

^S^s]- >,5lloiA-^o^ ^e)-^ p]-^^ ^^^1 ^ o;^oi :e^;^i^e1o^ 

^^S. ^^7\] ^^^^ ^ $XJI, ^^V^ ^^^<H1 c]7:>ol ^oii rcj-ej. ^tsflolAi 

^ -^^171- -§-01^1-711 Si^o] 7>^3r>t^, ^c^nj. ^2]lol>|oj -^^^Id}-^ p\]o] 
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£. 34» ^7] 711 olH (525)51 ^^oll tIIoIh ^sHoIa-^ (528) 

» ^^^tt ^, ^>7l 711 olH i3i|lolAi (528)1- <^l^^<a P>i3S. ol-g-^H n^^ 
9KP), ^]M^s) 20KeV SOKeVSl <>\]^7] ^ 1.0 Xl0l3 
1.0 X1015 ion atoms/cnf^ ^^-71 1:^1- ^^^^^(508)^ 

«=g^(530)ol ^^^^q-. ol _ ol^^ojAlo^ z^:£5 S^^c^ ^7] 1:^ 
1- <^^<^11 ^^i/J^eflo] <^^ol ^A^£|:£S. t}^ ^01 w> 

^^l^m. ^7] 7II0IH .^^(525)^ ^^ofl 7II0IH ^5ilolA-l(528)# 

*>7l ^<^1, >a-7l 7llo]H >i^(525)^ ^>^3.S. <^l-g-§>cH Jl^S. 

4i-2.i/:£Efl^ ^>^^Al :a.rf >^tll^ o.^ /^^£5l l:^!-^ oflM^l 

S Ir^l- £S^#(508)<^1 ol^^^e>o^ ^-l^^ n-^ ^^i/^Ell<?l 

(526)^ ^^^^ ^, ^1-71 ^-l^S n-^ 4i-^^/^&ll<?l <^^(526)^ 'a-^<^l ^1-7l 
:^^S. 1-^1- ^:£» JL^£ :5i^>i/:£5ll^ «^^(530)<5l 

^ ^cf. <>1 LDD ^^>i/^Bllol <^^(526,530)<^1 

M. ^T^oll refe- Bl4>i TllolH B^^l^Bl^ ^7] m ^ ^12 ^AHHl o| 

^;^l«J-^o)l ^;^5l;^l ^ji rf<y:*V7ll ^;^l5loi ^ 9X^^ ^ ^ 

7l#^<:>HAl 7^^^^ >^Hl7im ^>^t!: >^>€<^1^. ^-el-^^i. ^ 

^^<^1 ttl-^ ^7l ElA-llrf^ 7llolH H^^lrf^Bl^ ^1-71 5.^^ o]Si\6\] ^c)l 
01 7m ^ ^C|l £^^21 1-^^^ ol-g-^}ocl ^A^^ ^ o^ji, pllS.5^ 
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-i^^ ^^^•a-.e.ci- ^^o] 7iioiH<^i ^7>si^ ^-f<^i£ 

i3J|lolA-l7> ^^^E)H.S. ^5fl<:>lA-1Sl ^§ o]^o. 

¥^7ll ^^^^ ^ jLJq-# ^v^cf. 

^ cf^y^tt i^^V*?! 1-<H] tcj-el- 7flo]B^ ^ 
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Stb, ^ ¥^711 ^<^^ >i3JilolAi» ^z^vl^^B-S. ol-g-^ ^ 

iSflolAio] <g2|ol p].;^o. ^ ojo^ E 
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l^^^^ 11 

S-yf^ S<^1^>^1 ^11 ;^ll ^^^^^ ^>^<^1 

> 

^7l ^12 tfloil ^Tfls. TfloiH ^ 

l^^^^J- 2] 

^1 1*J-<^1 ^<HAi, 
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^^^^^ *>fe 7l]olH H^^l^Ei^ 

31 
41 

^11 ^^"^^^ ^^<^1 ^3llo]A^o| ^^6\] :^ 

51 

A 300A r:-! €■ Aj-ol^s. ^ c. o.^. ^i-^ e^^^^ Tflol^ 
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6] 

^71 :^]2 ^o]^ ^^]^^ 200A ^^^] 300 

71 

^sflolAi^ 200A ifl^l 300AS1 ^^^-^S. ^ 

9] 

^1 i^M ^^H^i, 
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^^^^^ ^^<H1 TllolE >,3Eiioixi^ c-l ^^i^S e| 

10] 

TflolH^ ^^B|-O.S 01^.0^^17^14 ^BlA>olS- ^2iS. 

Cf^Bl-O.^ ol^^l^^ ^^l^S. e)^-ll>; TllolH H^^^li^iBl^ ^2: 

11] 
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